INTRODUCTION
Pathology bridges the gap between basic sciences and clinical medicine, so a proper understanding of pathological processes is vitally important for medical practice. The main goal of undergraduate pathology teaching has always been to provide a language or framework for the description of disease and to provide students with knowledge of the functional and structural changes in disease so that clinical signs and symptoms can be understood and interpreted. 1 surgical pathology and disease process formalin preserved specimens (FPS) are taught. The disadvantage of formalin preserved specimen is that the preservative chemically alters the morphology and color of specimen. Most preservatives also cause shrinkage in size. 2 The specimen morphologically does not resemble the pathology for which it was removed, and many times students fail to even identify the organ leave aside the pathology. It leads to poor understanding of the pathology of surgical diseases and poor clinical correlation with sign and symptoms. Formalin has also been classified as carcinogen by international agency for research on cancer (IARC) hence its use in preserving specimen should be avoided. 3 It is also inflammable and toxic as there is evaporation in the form of gases or spillage of liquid during handling. Apart from that author can preserve limited number of specimen as it requires space and man power while by using digital technology several specimens may be filmed at different times, later transferred to the computer and edited for teaching purpose. With new technologies allowing digital capture and recording of surgical procedures the use of such technologies could play a role in the surgical training. 4 Author conducted this study with premise that teaching surgical pathology with per operative and resected specimen pictures and videos will lead to better understanding and insight into the disease process, and students will be able to correlate clinical signs and symptoms better.
METHODS
This study was conducted at Himalayan Institute of Medical Sciences, Dehradun on 2011 batch MBBS students from December 2015 to September 2016. It is an intervention study with cross over design and sample size of 91 students. Final year students (Four Batches, each batch 20-25 students, n=91) were taught surgical pathology on formalin preserved specimen and by per operative and resected specimen pictures and videos (Digital method) of same difficulty. Batches were preformed groups made by Swami Rama University for their clinical posting (2011) batch. All teaching was done by single Associate Professor of surgery (corresponding author) Four specimens were taught with cross over design:
• Cholecystectomy specimen for chronic cholecystitis and cholelithiasis • Appendicectomy specimen for appendicitis • Right Hemicolectomy specimen for carcinoma ascending colon • Modified Radical Mastectomy (MRM) specimen for Carcinoma Breast
Specimens were selected on the basis of most commonly asked specimen in exams and most common surgical procedures performed. Combination was made with one relatively easy to answer and one difficult specimen based on performance of students of previous batches. (Table 1 ). Questionnaire (Five-point Likert's Scale) for student feedback regarding the teaching methods, was given to students to evaluate which method they liked, which method is more interesting, which method led to better understanding of the subject, which method led to better understanding of signs and symptoms.
Likert's Scale
• Strongly agree
Statistics analysis
5-point Likert's scale was used to assess the response of students for the new method. Results were expressed in percentages. Independent 't' test was applied to analyse the difference of score between pre-test and post-test. Figure 1 ). In the last 100 years, the role of pathology in the undergraduate curriculum has turned full circle from being a supporting act, to playing a major role, to be a bit-part player once again. But method used to teach surgical pathology in undergraduate course has remained the same (Teaching on formalin preserved specimens), which were decades back.
RESULTS
While most of the undergraduates in medical colleges of India are Millennials. Millennials, defined as those individuals born between 1982 and 2001, are digital natives who are accustomed to multitasking and the continuous use of digital devices. 5, 6 Recent advances in photographic and computer technology allow pathologists to easily capture digital images of surgical specimens. Because of these advances, digital technology has greatly improved the process of manipulation, presentation, distribution, and archiving of image. Digital video files can easily be incorporated into the digital materials already used for teaching medical students and residents and for continuing medical education.
Digital technology has greatly facilitated the documentation of surgical specimens by pathologists, both in surgical and autopsy pathology, by improving the processes of acquisition, distribution, and presentation of specimen photographs. [7] [8] [9] Digital photographs document the true appearances of the pathological changes and may eliminate inaccuracies resulting from storage in formalin. Since pathology is a visual science, the inclusion of quality digital images into lectures, teaching handouts and electronic documents is crucial. 9 Virtual reality (VR) technology, also described as immersive imaging, provides the opportunity to present, and interact with, specimens as three-dimensional structures. This approach permits a better understanding of the features of the specimen by allowing the demonstration of structural details from many angles. 10, 11 Melin-Aldana H and Sciortino D found that QTVR movies are also of great potential use in teaching, when it is not possible or practical to maintain an adequate organ "museum," such as a collection of hearts with congenital anomalies and subjects in their study reported more efficient learning of object structure using this interactive technology, compared with using passive observation. They proposed that the use of QTVR technology has an important place in the demonstration of surgical specimens, making a significant contribution to the teaching of anatomic pathology. 12 Even in training of surgical resident's role of digital photography and videos have been documented. Advances in computer technology, video cameras, and smartphones play a vital role in clinical medicine and have revolutionized how surgeons care for patients both inside and outside of the operation room. 13 Video recordings of training and intraoperative sessions give residents further exposure to the steps and skills employed in specific operations, augmenting their preparation for the OR and compensating for the decreased amount of time spent therein. 14 Additionally, utilizing digital images for teaching and consultation can be more effective for storage purposes and have easier accessibility as compared to FPS. Assessment in Digital method also becomes easy by inclusion of annotations to pictures and videos of specimens.
Despite of these advantages digital technology is not used in Indian Medical colleges for teaching of surgical pathology though its advantages have been proven in training of surgical pathology and surgical residents training in particular worldwide. Apart from this FPS teaching has its own problems even when specimens could be kept in their original state for teaching purposes, such as hearts with congenital malformations, some pathology departments lack the facilities for storing these specimens after they accumulate through the years the potential legal implications of the storage of the actual specimens have been well documented. 15 Interestingly author found very encouraging results on use of digital method in our study. When response of undergraduate students was assessed using Likert's scale more than 90 percent students liked the new method of teaching and found it more interesting. More than 90 percent believed that it has led to better understanding of the subject and better correlation of signs and symptoms ( Figure 1 ). Our study provided objective evidence by conducting pre-and post-tests with both methods of teaching. MCQ questions were designed to evaluate the higher domains of learning like how and why. In two specimens (Appendix and Gall Bladder) taught by Digital Method there was statistically significant increase in post-test score as compared to FPS method proving that teaching surgical pathology with digital technology leads to better learning.
While in other two specimens (Breast and colon) there was more increase in post-test score in digital method as compared to Traditional method though this increase was not statistically significant. Mean pre-test score was low in breast as well as colon (4.93 and 4.81 respectively) in comparison to appendix and gall bladder (6.69 and 6.65 respectively) ( Table 2, 3, 4, 5) . This could be due to the fact that appendix and gall bladder diseases are more frequently taught in surgery as these are common surgical diseases and more commonly performed surgeries. Hence students have more base line knowledge of these topics. So, during surgical pathology teaching there is more increase in knowledge as compared to diseases less commonly seen in surgery wards. And when dealing with less common diseases increase in post-test is less as compared to more common diseases. But further studies are required to validate this point. The limitations of this study were inconsistent attendance of students during the project i.e. all students didn't attend all classes, all students were not of same caliber and also few digital pictures and videos were not of very good quality.
As Pitler said "Applied effectively technology not only increases students" learning, understanding, and achievement, but also augments their motivation to learn, encourages collaborative learning, and develops critical thinking and problem-solving strategies. 16 Hence, we believe that, the future holds an incredible opportunity to harness technology for the education. To encourage innovation in surgical education is to open new portals for communication, assessment, and progress.
CONCLUSION
Teaching surgical pathology by digital method not only leads to better understanding of signs and symptoms of disease but also is a more interesting method for understanding of the subject.
